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(54)Title: EXHAUST GAS CLEANING CATALYST METAL HONEY COMB ELEMENT AND ITS MANUFACTURE 



(57) Abstract 

Improvement in the engine durability 
and in the solid phase diffusion connectabitity 
of the contact part of a metal flat foil and a 
metal corrugated film from which a catalyst 
converter metal honey comb applied to the 
exhaust gas cleaning is made, characterized in 
that at least one of the foils has a thickness less 
than 40 um and an Al content after connection 
is not less than 3 %, and that the surface states 
in the width directions of both the metal films 
are formed in a required surface roughnesses or 
surface patterns, and that the width of the 
connection part of both the metal foils is not 
less than 5 times of the thickness of the metal 
foil. For effective practice of the above 
improvement, both the surface roughness and 
the regulation of thickness or either of them 
have to be selected. In order to improve the 
engine durability further, a non-connection part 
is provided in the honey comb element as 
described above and/or a shell is provided 
around the outside circumference of the honey 
comb element 
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ZMtfU-Z £ £ 5 ^ / x /HB ^^19/: itlRl- L> fro 

tf^Atl^SJOKWiiJilfei LT-> x;H9^^)SLTl^o S&37g| 
(D&nte/f frUfcmo •> x ;H9*ifi£t^i:(i, *37BIic*»i>t 
. •> x ;u^fijt^©¥?S^<s^rsiM^^ £A*ifc *>© £^-ft 
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tiLtftm 3 ©rtJ^E©>?r/£g|$ft©-#£ fcttK* jh«*M 
fro •> x ;H9©giJ©Bff^g|5fei fltt 3 © gij ©/?r5£g|5&© - 

fco ^m6£*ft€fttt*£ -fr*:©£#fti 3 (Cfflii*. Kti^a 
a£fr -5 z fC. l£1imjtffll4*f**S fc«ffilcttJ*|?#»&* 

o C©lifr, fttm±$i4:fcj;c;p *mettftft 3 ©rtffifcftfcs 
*T fc«t < . * •> x/UGftiiiiflS 3 rtE©3R#fCtt*;*-t!:T 

t± 100/zm&_k 500// m&T t + h ©*< «t < . tCfSUTIi, 

/n - ^7 AfcZMfci- z&mm&mMi lt, **: a jm ©&*«&*££ 

fc^;PA-^A^2 ^^^f*rm^/^^f<D^. J*2*P^©#IMttt 
^ffla^-eSSSftl^-rs C <fC, ,< ? Aft 2 ^ifi£t5¥ 

16t*«©»jlil**5J:tf •> x ;H9*^Bfe-T S5p«l^±* fcttifefSI^ 

©n Otttf kMicfrfrtt&o ±fe©@ffii£ifcft£©MJl&#t* 

. m**©^-* a # a k it z&fiioM&tmnttti 
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& is £ - n (c ^ ^ & ^ t -fa m t & m m iz o ^ x m. m l tz # * % w # 
tr c i (i ^ -e * -5 o 

«w 1 

?SJSE50#m (AS§) , 40#m (B?g) , 35#m (C?§) „ 30//m 
(D?g) N 20 /zm (E?g) OHi7x7^ h^Xx>UX|Si (5 
%Al-20%Cr-Fe) ft 3 120mm(7>¥?§ t W.m Cifc M tS 1. 25mm 
. t'-yf- 2.5mm<DmMVj >Jj--fttiz1]0X) £ M T ¥?§ K 5 
kg<D^£tfio Lfc*<t>3|n| U jt£86mm, g£ 1 20mm© R f§f ft © 
^-#Aft£JKj&U C*l£rtg86mok J? £ 1. 5mm N g £ 120mm© 

©il «9 X & o 

IjamUfg : 1220°C 

KM : 1.4X10 'Torr 

&ftB#F B 1 : 60# 

M&©@Mft&&tt£lE£^|>£i6K, &y */HI{*£20mm 
I^©U^i:^»fLT, R«©tfy^£&^T^ 9 JiUW 1 ©«J 

4 0 



WO 98/51410 . PCT/JP97/02842 

Lstttfc^ifeLfco ft l um&v &m 42m iz7j< to ttz, *© 

B {>©(i. ?gfaS©&£;£><Tjig-£±!E©# LUWi 

-££430 (b) ©«fc ofc^-* A#fc&?£#j&<$&ife Lfc 0 CttKft 

x if LUf&K J; o T fc^43E| (a) C^t^-* Ait^fiS^ U 

LT^yc*g£-, eg, ds, e ^t? &m $©&*;&< a is 
f*£, 200cc©#7 u y x > 5? >©»m^ttjc^ffl U to^^i- ? 

( 800 o C~60 o C^T1000-^-r ^ ;U) £froT. x>^>oft 
&tt£l$^fco l§ W-Zh 50 // m© ^ * 4/!I#W\ 70-9" -f * # 
A n 7©-rn*<%£ LTii!fc£*»r LfzOlzM L\ 30u m(D / ? )l 
1B{*MU 1000-9-^f ? £ A&©g&tttg#&#-e, 
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TEtffl*ftfflLT#H 100mm. g£ 100mm© J 9 ;Hfift£§S!ii 

¥?S : 20Cr- 5A1-Fe7x7^ b&Xx>bxH?g s J¥ £ 50// m 
1 I1U >?;HSft7, 9 tel?£20// m. IS 100mm 

4fe15 : ^±¥?S**M-^iPXLA:fe©. 1. 25mm, b? -y *2. 

54mm 

ftffi : 18Cr- 8 Ni»|Xf VbXlf, ftff 1. 5mm, g $ 100mm 
. ft® 102mm 

( 1 ) * 9 1 
^Ht-itFSIgOiii^ : Rac = 0. 35mm N £W&Vt : PPI =80 

sptSKlOkgf ©/<-y * t- > •/ 3 fax. ft £ *>ic#|ni 
U ft£ lOOmm©^ A^^fpg! L^o 4t 19 © ^ ® ± jg id 

6?M^i^Lfcts c©y Afr^^ALfco -e©&v 

1250°C, 10- 4 Torr®BfiiM£TT90#iD& LTSSii Lfc„ 
( 2 ) ^ 9 2 

<fctfj&?S©*®fl£ : Rac = 0. lO/urn, ^ffiJBtfc : PPI =80 
¥ IS ic l Okgf © '< y ? -f > > a > * to x. /a j&< b & 15 £ <b 4> # 13 
L. 100mm© / 9 ii Aft£fF M I tz 0 4* ffi © ft ffi £ ® K 

1250^, 10- 4 Torr©i^Sftft^TT90^iniVLT^ii Ltz a 
( 3 ) > *;U|B# 3 (#fgflJj0lj) 

tf&?a©g®ffl£ : Rac = 0.35#m, : PPI =50 

0 

¥?S£10kgf ©/<.y ?-r >-> 3 in £ felc^H 

U tt£ 100mm© ;< AftfcftJ! L/c 0 fltt © rt ifi £ B5 ic 

5^^111/:^, c©y?;U/^#Aft£JfALfc 0 ^ © 
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1250°C, lO 'TorrOm&mm±T-?9Qtt1]amiTmi& Ltz 0 
( 4 ) / 9 Jim®. 4 (*3£HJ3#I|) 

%Lffi(D£m®.Z : Rac =0.10//m, ^^Btt : PPI =50 

0 

L. 100mm© y 9 ;i^-t> Aft£fti! Lfc Q 4* ft! © ft ® £ ® 

1250T, 10 'lorrVm&mm&T-ZSOftmt&LTMgi Ltz 0 

( 5 ) y ^ ;na& 5 

¥SfcJ;[FiS©Sii$ : Rac = 0. 10/tt nu ^®?g#c : PPI =10 
0 

¥?g{C10kgf ©/<y ?^>-> 3 >^ipx.^*< ^,&?gi: i *>{C#[5] 

U ^1 100mm© y ^;I//n^^7 Aft£ft$S! L tz 0 ft ff?i © ft ® £ ® {;: 

1250T). 10 1 Torr©^Sffi»^T-e905>ttl^ LTS^ii Ltz a 

(6) / ? 6 (^Mfli]) 

¥-m& X 0')fe?S©^ffiffi$ : Rac =0. 10 m, SffiJ^tt : PPI =50 
0 

¥?S^10kgf ©/< 7 ^ t v y g in £ *><c#[5] 

L. ftg 100mm© y ^;i/^^*7 Aft£ff U! L fc„ ftfS©ft®£®fc 
^?^^IILf:tv C©^ ^ ;l/AzH^^IALfco %©&s 
1150T:, 10 4 Torr©if £RK^T-e60^jDHAtT^jtL/Co 

( 7 ) y ^ 7 (*HBJ^I|) 

¥f§&i:?>'i&?S©J? $ : 20#m 

HOOt, 30^T*j^ LTMit Ltz Q ^©ftfe©£fr(i ,< * ;Hfift 6 

( 8 ) / 9 JUUfo 8 (jzmWWD 
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<fc t>*&SS©^®ffl£ : Rac = 0. 10// m, ^ffiftt : PP I =50 

0 

28® (c £ ^ T R , = 40mm, H, = 70mm<t /«£ £ «t o iz, 1 * - > *g y§ 
IJi:7;Kt^i$L4*«t.^ialL, lOOmm© J 9 - # 
^ ft £ ft 12 L o ft |!5©rt ® fC f± L , = 60mm, L 2 = 40mm£ £ «t 
^i^ L 2 ©@-3rlc6 9 L> L, © ® pfi (C 7 ;u * £ ^ ft 

Lfc©^. coy >;P/N_AAft^#ALfco *©ffe. 1150°C, 10 
" 4 Tor r© ft ft * $ T T 60#*D & L T Kit L o 
( 9 ) y * ;l/fl# 9 (*^Bj^j) 

w-m& xtfi&momts ■. 20 # m 

U50V. 40ftT*l3a®,lTU& Lfco <£ © ffe © (i y * /|,fi # 8 
illl^iLfCo 

— ij Aft: 2 ©rtgpjc, jttlR, =40mraT^$H, = 70mm© 1 M 

±!2i£*#J:fccfcO t "#3§Bfl0ij©y 9 1 ~ 7 CjtfLT^jf^l 

^^ifeUci &*#]©/ fjvmft 1 « % XH^iL^fe 
<bttofcri< N *HBj0ij©y **fflf*2~6 ttBSJHtt ofc 

P> p- K-tr;U#i©^ * h p - ffifi 

^■^S cd 1? ab -So 

* fcl828EI©«fc -5 'J -y h A <9£ft&&ci: L # & BJJ 0| © y * 
W8. 9*. #V 'J U 950°C 

105K ftip i50tio#£ 1 -y-^ ^iir^ftM^asfc^jfeLfc 
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#J10%|S]± L/Co 

Tf£#*4£®ffl LT^I 100mm, ^$ 100mm© ^ ? ;Hfift£ SKia 

¥fg : 20Cr- 5Al-Fe7x7-f h^Xf > 1/Xjf||g, If £ 50 # m 

^ fiU y *;Ufift4, 6 20// m. ^ lOOmm 

&m : |H]±¥S£&tttf*nIL*: *>©, £ 1. 25miik h°-y ^2. 
54mm 

^flj : 18Cr- 8 N i - Feiliim X x > ^|f, 1. 5mm N g £ 1 

OOmms 102mm 

( 1 ) J 9 1 
&?§©JB:|* : £ $ # ft #I®ri<Jg 22EI (b) i:^tJ;^itO*- 

¥?g{ci0kgf(-r /a^^ l. Okgf/cm) ©/< - y ? t- y y 3 y^lMtLU 
^'biiiHi:iiU lOOmm© ^ ? tV^- ij Aft£fttS! L 

tfcmvgZJjfamt&^mw&O. lmm =2 t (?SI?$©2 
f£) (^21H#M) T*o^o 4ifi©l*J ©Affile: 6 9 tt&m$i L tz 
C©^^;l/A^*Afr^#AUo ^©^. 1250°C, 10 4 Torr 
©i^SB*^TT-90^iD.% LTi^ ltz 0 

(Z) / 9 JUfefo 2 (*^B^^j) 
®.m<DBVi : ££^fr#ij®a<l&221| (a) {c^^-J: -? & & B # ~ 7 

^JciiOkgfC-r&^M. okgf/cm) ©/< »j 9 7- y •> a y*jjaz_t£ 

WZfotSt t fcfC#|Hl L\ ftH 100mm© ^ Aft L 

/Co ¥M£$?§©g£#frgMS&*IW<i 0.5mm - 10 t (?§J?£©10 
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ft) 7f*ofc„ iit0rtIiI(;59tt^f$U:^, c©/ 
AzHft^#ALf:„ ■eel, 1250°C, 10~ 4 Torr©^S^^^T 

( 3 ) y * 3 (*^bj^i) 

&?S©Jgtt : g£2F|S| Alii ##220 (a) © <fc 9 ft ft ft ij - zT £ ft 
-To 

¥?&K:i0kgf(ftefr-5 1. Okgf/cm) ©/< -y ? -f > a >*1S\7Ltl 
^t»iSiHi:tlsIU 100mm© y 9 to'^ — ii L 

/Co ¥^£&S©:6$2j|n]&teg&i|yW}i0. 5mm = 10 t (?§JI$©10 
ft) /c c ^©F 1 } ®£® 1:5 9 L tz®., C(D/9jU 

ij Aft£jf A L tz 0 Z(D'&, 1225°C. 10" 4 Torr© m & M W£T 

-ewfttiam L-zmm. L/c D 

( 4 ) / 9 JUmfr 4 (#2gBJj0IJ) 

ii5ov. 60^©^iaa-e^^ l /Co *©flk©&fMi y 9 j^Uft 3 

cclSl^i L/c Q 

( 5 ) y * ;na# 5 (*^b^^j) 

&IS©^tt : ££2r |SHIIiiDa<aS22|g ( a ) © <fc 9 Kftj&fj 

-to 

¥fgJ-10kgf(^-^t>^l. Okgf/cm) ©/< .^f >y 3 >£jta;L& 
^bftSScifel:, *280lcjj*-r<J: -5 ttifc^R, =40mm 

, H, = 70mm£ ft 6 <fc 9 ic^ 1 ^->tl§S$i:7/K t^i^L 
ft # 0 L > 1 00mm© ^ ? ;t//^ # A ft: £ fp |J! L /c 0 

$?§©£ $ ^|Sj^MS|5ISW(i0. 5mm = 10 t (|§J¥£©10f£) T&o 
/Co ^^©rtEtC L 1 = 60mm, L 2 = 40mmi /«£ 3 J: 9 IC 9 Vi ZW. 
# U L, ©©RfTiCT^^-^^M^L/c©^, Z.<D/9)l^ — iiI^ 
W^WKLfZo *©8K 1225°C, 10- 4 Torr©^Si^ K£T "e60#jta 
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( 6 ) / ? /HI# 6 (#fggjJ0IJ) 
¥vS*Jj:t>'^?gO^:$ : 20/zm 

1200T:. 40^©*n,^-eS!it L/co ^©ftk©&#li y ? ;Hfift 5 t 

* fcJf528H©J: o >J -y h AK> t L * f£ Bfl 0j © y ? 

;HSft 5, 6 £. 7-7' V U yx. y i? >©#m&Ki£«U jbn& 950°C 

io#. lsotio^^ 1 -9-4 ? jisttzzjMteftmm&umzm 

m L/c tZ. 6, 900-0- * ^btt4UiIS*f^fet*ofc„ 

Sfc, ;f*;HB#4. 6 xiMttlti y * 3 , 5 cjt 

^*^ll%|S]± Lfco 
^ife0<J 4 

TIEtt*4£&ffl LTftS 100mm. g£ 100mm© / 9 Jlfeft. £ SSlii 
U ffit^f*i&£iTo /Co 

: 20Cr- 5Al-Fe7i7-f h^X^VPXiifS. £ 50# m 
. its 100mm 

: H±¥JS*«tt#j!lIILfct>©, «$1.25mm. f 

54mm 

fl-ftj : 18Cr- 8 Ni-FeWiiXx >bXff, ffc) Jf: 1. 5mm. M£ 1 
00mm. ^-S 102mm 

( 1 ) J ?Jl>Uft 1 (fiE*f»J) 

l0kgf©/< -y ^7 L >->3 >£iD*.fc & fc&lsl 

L. fl-S 100mm (3&251I ic £ ^ T R =50mm) <D J ? Jl^-ij AfcZ 
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rtmttzo mmitif, fcwcm±ttitft& z&ttfry tz 0 y\mvnm 

©«. 1250°C, lO'TorrVmM&n^TT'VQftmmtZMi&m&m 

( 2 ) J 9 )U®.& 2 (ftfcfl) 
spfSfc lOkgf© /< y ? ^ > ■> 3 >£tBz.t£i)< biz mm 

U ftg 100mm (^25^ |:*H»TR = 50mm) ^A^^/;A(|:^ 
ft?S8Lfc 0 m32glO «t -5 izl&m 6 ®^^|gfflicj£tic^±^ 

14£!£:fc L. »Z5HKfel'TR. = 40mm, H, = 70mm©#g£g& 11 
i^lJSftSJ: ?i:L fco 1 ®3rT, J: Ofj&IS 

Oll^t'iSo iSmKr±5iJ14(CttAl 2 03 *0*^^fflL/c o ^f§i© 

rt^^ffifco^^j^^^Lfc^. c©y ^-rt/^N-^A^^ia^ja* 

. *©«U 1250°C, 10- 4 Torr©MiM£Tt?90#j!lO&*S*fcttJg 

( 3 ) ^ yl/ffltt 3 (t£*#J) 

10kgf©/< y 9 f- y •> a >*11P^.<£*< ^ftfii i Kg® 
U 100mm (^250 {C*> t>T R = 50mm) © y 9 to -Jl 

. m28HlCfc^TL, =60mm, L* = 40mm ch & <E> J: 9 L 2 ©&g 
Kn U L, ©ttfi£ffiftHfita!l<t LTAhO, 

C © y 9 to'^-il Aft£H«£.iA«£. N ^©^ 1250°C, 10 4 Torr 

( 4 ) J 9 to&ft 4 

i0kgf©/< *?x>s/ 3 >£j!in;t£!&<£j&ig<h£t>»c4£@ 
L, fl-g 100mm (^25SiC^H>TR = 50mm) ffl^^n-Hft^ 
ftKLfco #IsIL^s B32IS©,*: r> Kjfcfc 6 © pft 5t IS ffl ic J£ fc |ft jt 
ft]14£^^L. f27|l;fcliTR, =40mm, H, = 70mm©#g£-^ 
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^t5f©rti§«C N m2imiZ&^T L , = 20mm, L 2 =40mm, L 3 = 
40minch S J: 9 £ L 2 jc p V ftS-Mft L s L, & £ L , © 

*0&. 1250t, 10 4 Torr©S^ift^^T"?r905>j!jDM 
M£?ToTS!£ L/c„ 

( 5 ) y * yi/fifc 5 (ft*#n 

¥?S<c l0kgf©/< «y^x>-> 3 >*Jp^.tt*<t>S[?5itfc{c|||5i 
L. fl-g 100mm ( 25H ic & l> T R = 50mm) ©^;Iaz * Aj*^ 
ftnLtLo #Ie]LNN ^32glO <fc 9 fcj&fg 6 CD^T^fQffliC^ffcKrjh 
&I14&ML i28il;fcH>TR, = 40mm, H, = 50mm© 

r§©l^#T&£o MRr±£U4J;: (±A1 2 0 3 t&*£{£fflLfc 0 

^©rtJ^tC, ^28IH i;iii»TL i =60mm, L 2 = 40mm<t 
9(CL 2 ©fill; d L. L, ©ftlKi£im±3iJ£ LT 

A1 2 0 3 £&*UL8K C © J ? ;I/a- fj -e©&, 12 

50t, 10- 4 Torr©i^agK^TT?90»iBfl!l-r o 

( 6 ) y **fi# 6 (ffifcfll) 

¥?§£ 10kgf©'< y 1 x > > 3 >*Jta^<£*< ^jftfg i «h £#0 
L. 100mm (^25H(-fc^TR = 50mm) 9 )l> — j] J+fcfc 

ftM.Ltz 0 #0LB#. S&320©£ 9 fcjfcg 6 ©jJr^lEllfc&tfclfrjh 
&Jl4£^;frL, £28EHc£l*TR i = 20mm, H, = 70mm©# 
ll#M$ft£ «t 9 C Lfco #£&anitt 1 fi&rT?, 
?S© 1 ®ftt&& 0 i£Sfc^±^iJ14{c(iAl 2 0, $*£&ffl Lfco 

^M©ftJii^ l28ii;i5^TL, =60mm, L 2 -40mm<!:^S e fc 
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A1 2 0 3 £^L&. C ©V ^ A^^ia^iA.^. -e©&. 12 

50T, 10- norr©ES£S£T^90#to&^Sffitti££.M£firo 

c 7 ) y 9 ;na# 7 (*igiwf() 

¥?SK iOkgf©/< v t -r > > 3 y&tiax-te&btiimt t h ic^s 

L. 100mm (^25g!l3*> (,*T R = 50mm) £ .r. # A ft: £• 

ft$S!L/c 0 #Ih]LB§> &32S© <fc 9 izfafe 6 ©3r£$EHici£ft|»it 
«14*a#t. »-28BUc*>H»r R i = 40mm, H i = 70mm©#&£2|$ 
ll&J&l&Z tiZ <fc n tc Lfco *tt£ttlltt 1 Safe. ¥f§fcctt>'& 
JS© 1 jp#T'*5o i£ii:K±^Jl4(c(iAl 2 0 3 «&*^^fflL^o 

^©fiJlfC. fB28gU-*Sl.>TL , = 60mm, L 2 = 40mm<>:&&ck 
9(CL 2 ©feli;D^0^i^L> L, ©fenttcifiifcRfrih&li LT 
A1 2 0 3 £^*&L&. d ©^ * A#£;ifi<^jA*. -e©&, 12 

50°C, 10 4 Torr©^fiffi«^T-e90^to^^^tStJ[g^^S^ao 

( 8 ) y * & 8 (^f&Bflffl) 

0'fe|g©lf:$ 20ti m <D"-ii Aft£ll50°C\ 90# ©ft&M 

( 9 ) / ? frUW 9 (&*{*]) 
¥SJC 10kgf©/< y ? r- > *> a >^ri0^^*< <t *> 

U 100mm ( S#44H £ (,> T R = 50mm) ©^;^-H#^ 

ftt!!L/Co #0B*K ^32gUc:tJ^T. 6 id & tfc R£ it ftj 1 4 IC # 
'W Lfco »44HK*>l^'T r g40mm©fg 

i^T-li h = 50mmt ft h <fc o K if XAffl i ft S — t>i|650mmt T© 
$5ffl£U 40mmg r i 50mm©^I^T (i^ifsfgffl i L tz a Lfr&'&iz 
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o 

^©rtJitc. !M4Blte4i^TLi = 60mm, L 2 = 40mm £ £ X 

ai 2 o 3 &&#L». c cd y * ju^-ij ^©$ s 12 

50<C, 10- 4 Torr©KflaJt^T"P90»Jn*l-^*te«ft^i6a*fTo 

affli^i:, **W©*fxiiltlfc:#ft£*17#iBj£§tu ^©ftk© 
Ji&&^18^M£ ntl' -So 
±Ett*tt*i<i:tf*f&!Bfll©y * 1 ~ 9 (c fefe j£ * ft £ 

„ ^v'J>x>-?>©i^f t;I«Lts UaM, 950T:i05K ft£|J 1 
50tl0#£ 1 3 ^&fcft&W*IitS*£^ifc L fct d 6 

, *^B^^j© y * ;Htft 7 , 8 it 900-9- << * ;uft4 lt t> . y?;u 

y ? ^A^Ufj:ai©MIi:ftii«ISW^tio fc 0 
L^L, ^©flfe©6£*0>I© ©fi, / * yU/N— ij A#©flfcfi^-fft 
^©«<g#<£ L*&&Tr& o tz 0 t < (c y * 8 a, y^;i/^ 

* ^y 9 >iis.fc 8 ©&#x/Hbt&tey 9 jumfc i Ktt-<^io%H 

± L/c 0 
MMM 5 

TfE#fc|- ; £&ffl LT^g 100mm, 120mm© y ? ft 

¥S : 20Cr- 5A1-Fe7x7^ ^Xf J?£50# m 

£ tz (±20# m. 4g 120mm 
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